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In a paper published in 2010, Gill and colleagues identified five end-of-life disability trajectories among American individuals who died after age 70, opposing people who had lived without disability until the end of their life (17% of deaths) to people who died after a long period of severe disability, lasting at least 1 year (21% of deaths) [1] . The former died on average 4 years earlier (at 82.8 years versus 86.8 years) and were more often men, whereas the latter were more often women. Causes of deaths differed between these two extreme groups: sudden death was more likely in the first group, with average age at death 82.5 years, whereas "frailty" and "advanced dementia" were more common in the second group, with average age at death 85.7 and 87.3 years, respectively. Here, the age at death combined with the disability trajectory during the last year of life strongly suggests the existence of a trade-off between quantity and quality of lived years. This is one of the most important issues we have to deal with as life expectancy increases.
Analyzing the distribution of the age at death of parents, to distinguish short-, intermediate-, and long-lived groups of parents, several recent studies have shown that those who had parents who had lived for a long time had a lower incidence of diabetes, heart disease, stroke, and even cancer [2] as well as a lower incidence of cognitive decline [3] . They were better protected from risk for coronary artery disease, systolic blood pressure, body mass index, cholesterol, and triglyceride levels than others [4, 5] and had lower risks of incident peripheral vascular disease, heart failure, or atrial fibrillation [6] .
Another example is the excess mortality observed in 2015 compared to previous years [7, 8] . It was mainly attributed to influenza and people aged 65 and over [9] . The death statistics now available by detailed age show, for example in France, that the increase in the total number of deaths of 34,767 deaths between 2014 and 2015 corresponds in fact to an increase of 38,095 deaths for the total ages who see the number of deaths increasing and a decrease of 3328 for the total of others. These 38,095 actually additional deaths occurred on average at 81.9 years for men (+ 16,660 deaths) and 89.3 years for women (+ 21,905 deaths) while at the same time the number of elderly from 96 to 100 years, belonging to the depleted cohorts from 1915 to 1919, decreased sharply. This decline cannot be compensated for by the low fertility rebound of 1920 and 1921. Hiam and his colleagues found comparable results for England and Wales where the excess mortality mostly concerned those aged over 85 years [10] ; see 11 for more information. All of these examples show the importance of age at death as a metric.
In a precedent issue of this journal, Menotti and colleagues looked at the age at death of the 1712 men living in Italian rural areas who participated in the seven countries study in 1960 [12] . Fifty years after enrollment, i.e. in 2010, 97.5% of them were dead. But of what and at what age? The results were quite paradoxical. Those who had the lower level of risk in 1960 (never smoker, following a Mediterranean diet, having a vigorous physical activity) were the ones who lived the longest but they died of senility or poorly defined causes. The mean age at death was 75.0 years. They considered 12 groups of causes of death. Cardiovascular causes and cancers were responsible for 45.8% and 27.6% of the deaths, respectively. Two groups appeared like outliers: heart diseases of uncertain etiology with a mean age at death of 79.2 years and senility or causes unknown with a mean age at death of 84.5 years. While the standard deviation of the age at death is quite large, ± 11.2 years in total, it was far lower for senility and the unknown causes, with 7.2 years. Together, these two groups of ill-defined causes account for 17% of deaths occurred since 1960. For men belonging to cohorts aged 40-59 years in 1960, who were born in Italy between 1901 and 1920, these ages at death are very high. According to birth year, between 1901 and 1920, their life expectancy ranged from 46 to 52 years. At age 80, only 18-26% survived and at age 85 only 9-17% [13] .
As explained by the authors, at the start of a longitudinal study, it is interesting to focus on the relative risk of mortality (odd ratios) according to various initial risk factors, measured for instance at ages of 50 or 65. But at the end of a long follow-up when almost all participants are dead, it is much more interesting to look to the mean age at death according to these same risk factors and to the reported causes of death.
In summary, these studies, using the ages at death as a core metric, reveal the complexity of the relationship between age and health. On the one hand, having parents who have lived long for their birth cohort or not having been exposed to the major known risk factors guarantees a long life. On the other hand, having a long life increases the risk of ending life with a long period of frailty, disability and dementia. Reaching a high age at death does not mean being in good health at a very advanced age or at the time of death; it means that we have been healthier than others and for longer. This is the complexity of the relationship between age, health and quality of life. This trade-off must be understood before deciding to privilege, at all costs, longevity.
Demographers are focusing today on mortality rates and epidemiologists on relative risks but this has not always been like this. Historically, ages at death have been analyzed well before mortality rates which assumed a count of exposed populations. When finalizing the calculation of life expectancy at the end of the nineteenth century, the main interest was still in the ages at death and their distribution, following the work of Adolphe Quételet (1796-1874). Wilhelm Lexis (1837-1914) thus distinguished three distributions within deaths, infant mortality, adult mortality due to aging which is normally distributed around 72 years, and premature mortality that extends between these first two distributions [14] . Jacques Bertillon (1851-1922) acknowledged, in his discussion of the Lexis paper, the conceptual and methodological progress achieved. Deaths are concentrated immediately after birth and around a maximum circa 72/73 years old but in the calculation of life expectancy at birth we lose this information. In France, life expectancy was then about 40 years, "although it is precisely one of the ages when death occurs most rarely" [15] . However, with the priority given to the fight against infant mortality in the early twentieth century, life expectancy at birth will be regarded as the best and most satisfactory index of lifespan [16] . We had to wait until the first years of the twenty-first century to see the interest for the distribution of the ages at the death relaunched by Vaïno Kannisto (1916 Kannisto ( -2002 which unearthed the works of Lexis [17] . In the meantime interest in the average age at death as a natural indicator of typical longevity has continued to grow.
The most recent and the most innovative approaches focus on differences in the distribution of ages at death between occupational categories or causes of death. Thus, van Raalte and her colleagues have shown that lower educated individuals not only have shorter life expectancies, but also face greater uncertainty about the age at which they will die [18] . She also showed the weight of early adult mortality among Finnish manual workers. Their study suggests that mortality compression of mortality is compatible with an increase in life expectancy but currently only achieved by higher occupational classes [19] . This result was recently extended to Denmark by Brønnum-Hansen using income data [20] . Diaconu and her colleagues focused on the causes of death. They revealed important differences in the ages at death between the leading causes of death with the greatest gap between lung cancer and cerebrovascular and heart diseases. In 2011, in Canada, the female modal age at death from lung cancer was 77.8 and that from heart diseases 91.2, a 13.4-year gap [21] .
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